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Application of Probability D en sity Function
Analysis in theM on itor ing of Engine
Aerodynam ic Instability Precur sor

ZHAN G Pu, L-lYing-hong, WU Yun,
L U Jian-xun, ZHAN G Bai-ling

(Propulsion System L aboratory, Engineering Institute,
A irforce Engineering U niversity, X ifan 710038, China)

Abstract: Experimentsw ere performed to investigate surge problen of a single shaft
axial flow turbojet engine during throttling If the discharge bleed valve of the engine is
closed manually, the working line of the enginewiill traverse the stalling region in a mass
flow range, thus throttling from full gpeed may surely transit the engine into unstable opera-
tion It isobserved that the casingw all static pressure of the first compresr stage stator is
most sensitive to throttling operation, and that probability density functionsof the pulsating
components of the static pressure vary accordingly. A n eigenvalue, 6, is then introduced to
guantify the variation of probability density functions Further data analysis danonstrates
that eigenvalue 0 is capable of reflecting some agpectsof flow separation in the tip region of
the first compresr stage, and that @may serve as an indicator of imm inent aerodynam ic in-
stability of the engine, thus long stall warning time of the examined turbojet engine is
achievable than that to directly detect modesor gikes
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